NURSES' KC KNOWLEDGE AND SKILLS
Nurses have expressed belief in the physiological and psychological benefits of KC (Higman et al., 2015; Strand, Blomqvist, Gradin, & Nyqvist, 2013) ; however, practice can be limited by inadequate knowledge and skill confidence. Lack of education and inadequate formal training in skills are the leading barriers to the adoption of KC based on a recent systematic review (Seidman et al., 2015) . Higman et al., (2015) assessed clinicians' confidence in knowledge and practice of KC and identified that 52% of nurses had no formal training in KC. They also found that nurses' confidence in KC knowledge and practice were significantly lower in nurses who did not have any type of KC skills training or knowledge education after nursing licensure than those who had some type of KC education. Nurses who did not have any KC education also spent little time (,75% of their time) caring for their infant patients. Their regression analysis revealed that formal KC education was a unique predictor of nurses' confidence in their KC knowledge and skills; qualitative data confirmed that a lack of staff training and education impaired nurses' confidence in both knowledge and practice (Higman et al., 2015) .
Lack of formal education has also been shown to contribute to nurses' uncertainty regarding when an infant qualifies for KC and when it should be initiated. The authors of one study concluded that lack of nursing education is a major obstacle to successful KC adoption (Solomons & Rosant, 2012) . A simulation training session to teach nurses how to transfer an infant on room air, an infant on a nasal cannula, an infant on continuous positive airway pressure, and an infant on mechanical ventilation from an incubator to his or her mother shows that the skills training significantly (.20% increase) improved nurses' comfort and competency with the procedures. As a result of increased nurse comfort and competence, the application of KC improved in several ways: use of KC increased from 26.5% to 85.9%, KC began earlier at 5.6 6 1.2 days as compared with 18 6 2.7 days, and mean duration of KC increased from 73.9 6 7.2 minutes to 203.6 6 35.3 minutes (Hendricks-Munoz & Mayers, 2014) . Thus, recent studies suggest that a lack of KC knowledge and skill confidence are strong barriers to KC practice that can be overcome by formal education and skills training. Certification is one form of formal education and skills training that may be helpful.
NURSING SPECIALTY CERTIFICATION
Certification has been defined by the American Board of Nursing Specialties as:
The formal recognition of the specialized knowledge, skills, and experience demonstrated by the achievement of standards identified by a nursing specialty to promote optimal health outcomes. (Niebuhr & Biel, 2007, p. 176) In studies of the benefits of certification, researchers have used similar definitions, incurring a common understanding that certification is the acknowledgement of specialized knowledge and skills (Boltz, Capezuti, Wagner, Rosenberg, & Secic, 2013; Boyle, Cramer, Potter, & Staggs, 2015) . The specialized knowledge and skills gained by certification are associated with many benefits. One benefit is the improvement in patient care (Boyle et al., 2015) . For example, the impact of nurse certification on older-patient falls in 7,583 units in 903 hospitals showed that as the specialty certification rate increased among nurses, the fall rate decreased (Boyle et al., 2015) . Similarly, a review of 44 medical records of patients in 25 different hospital units found that patients in units with a lower ratio of certified nurses were more likely to fall than patients in units with higher ratio of certified nurses (x 2 [1,44] = 3.80; p = -.05; Boltz et al., 2013) . Lower rates of central-line-associated bloodstream infections in surgical intensive care units have been shown to be significantly associated with higher rates of certified postanesthesia nurses (b = -0.09; p = .05), certified operating department nurses, and certified RN first assistants (b = -0.17; p = .00) in perioperative units (Boyle, Cramer, Potter, Gatua, & Stobinski, 2014) . Specialty certification is associated with improved patient's outcomes.
Another benefit of certification is the empowerment of nurses. Board-certified emergency department nurses felt more empowered and powerful than nurses who were not board certified (Fitzpatrick, Campo, & Gacki-Smith, 2014) . Perinatal nurses who held any national certification in perinatal care, such as Fetal Monitoring, Inpatient Obstetric, Neonatal Care, Maternal Newborn, Lamaze Childbirth Education, or Breastfeeding, had higher empowerment scores than noncertified nurses (Samedy, Quinn Griffin, Leask Capitulo, & Fitzpatrick, 2012) . Enhanced empowerment may influence the use of new knowledge. Other benefits of specialty certification are the validation of nurses' knowledge and skills, increased nurse confidence and credibility in professional skills, and the recognition of nursing as a profession (Schroeter, 2015) .
THE KC CERTIFICATION COURSE
The United States Institute of Kangaroo Care (USIKC), a nonprofit educational institute in Ohio (http://www.kangaroocareusa.org), administers a kangaroo care certification course (USIKC, 2014) so that attendees are eligible to sit for the certification examination administered by the International Board of Certification of Kangaroo Caregivers. The International Board of Certification of Kangaroo Caregivers is still undergoing the multiyear process of completing certification recognition requirements by the American Nurses Credentialing Center (ANCC, 2014) . A Certified Kangaroo Caregiver (CKC) is a RN who possesses a valid, unexpired certification granted by the International Kangaroo Care Certification Board that is contacted through their website. Becoming a CKC requires attendance at a 2.5-day course where participants (a) obtain new knowledge through watching films, hearing lectures, and reading scientific reports and research studies; (b) attend group sessions to answer knowledge-based questions about the 12 chapters of the USIKC Learner's Manual (2014); (c) attend a demonstration of KC skills for premature and full-term newborns and their mothers; and (d) satisfactorily demonstrate to an expert supervisor or evaluator competence in the safe application of learned skills in a simulated skills laboratory. Attendance at all classes and skills laboratory leads to candidacy for certification. At the end of the course, candidates must satisfactorily complete a certification examination (>80% correct) that contains multiple choice, true-or-false, fillin-the-blank, and essay items that test knowledge, the application of evidence, and international and national guidelines for practice. Because of the current low level of KC practice, and because certification can improve the knowledge and skills confidence needed to enhance practice, the purpose of this study was to conduct a 1-group, pretestposttest quasi-experimental design study to determine the effect of a 2.5-day continuing education KC certification course on RNs' knowledge and skills confidence. We hypothesized that the continuing education KC certification course would improve KC knowledge and skill confidence among RNs. The study closed the evidence gap created by the lack of any report of KC certification on nurses, caregivers, infants, and practice.
METHOD
A pretest-posttest quasi-experimental design was used in which the researchers created a new instrument: the Kangaroo Care Knowledge and Confidence Tool. The tool was administered before and after the course to all attendees at the 2013 Kangaroo Care Certification Course. University institutional review board exemption was granted because only de-identified data were obtained. Convenience sampling resulted in all 68 attendees being asked to participate. Complete data sets were returned by 57 (83.8%) attendees, meeting 54 data sets were needed for power = 0.80, effect size = 0.40, and alpha = 0.05. The Kangaroo Care Knowledge and Confidence Tool is composed of 36 Likert questions scored from 1 = strongly disagree to 5 = strongly agree. The Tool comprises 20 questions related to knowledge, eight related to confidence, and eight related to existing practices on the nurses' employment places. Content validity was established prior to use by three experts in KC who had conducted federally funded experimental studies of KC.
Procedure
The pretest questionnaire was given to all attendees with the course materials before the first class. The pretest questionnaire related the purpose of the research study, and that participation was voluntary and would not affect their participation in the continuing education course in any way. Attendees were asked to create their own identification code so that pretest and posttest questionnaires could be matched. After a welcome salutation, the questionnaires were sent to the end of the rows and collected. After all course work had been completed and the course had been adjourned, attendees completed the posttest, wrote their identification code on the posttest, and submitted them. Descriptive statistics and paired t test were run by SPSS Version 22 on Likert data treated as continuous data. Six questions were reverse coded.
RESULTS
The demographic characteristics of nurses were varied ( Table 1) . The majority were White women, 36 to 65 years of age, and who had practiced 10 years or less in the NICU (28.10%), labor and delivery (11.90%), newborn nursery (12.30%), and postpartum (28.10%). Of the 54 attendees who answered a question on adequacy of previous KC education, 45 (78.9%) reported having inadequate education and 53 (70.2%) did not have any continuing education about KC prior to the course. All respondents had practiced KC.
The two-tailed paired samples t test revealed that Knowledge posttest mean scores were significantly higher (M = 88.54, SD = 6.13) than pretest mean scores (M = 78.7, SD = 8.3; t [54] = -9.10, p < .001). The total Skills Confidence posttest mean scores were significantly higher (M = 32.06, SD = 3.5) than the pretest mean scores (M = 26.8, SD = 5.2; t [53] = -8.46, p < .001). All but two of the Knowledge questions significantly changed from pretest to posttest (i.e., number 9 and number 10): knowledge of adequacy of KC practice in their units did not change and agreement with physician orders for KC increased slightly. The biggest changes, in descending order, were an increase in agreement that: Discussing KC with the physicians. In contrast, no significant changes in agreement occurred related to personal level of confidence in initiating KC within minutes of birth, management of KC in their units, and ability to initiate KC changes ( Table 2) .
The psychometric properties of the Kangaroo Care Knowledge and Skills Confidence Tool, based on the sample, were that the Knowledge subscale had a Cronbach's a = .83, the confidence subscale had a Cronbach's a = .80, and the background subscale had a Cronbach's a = .82.
DISCUSSION
A pretest-posttest quasi-experimental study of 57 RNs who attended a 2.5-day continuing education certification course about KC revealed that knowledge and skill confidence level of RNs improved after completion of the course. The predominant changes were in Knowledge scores; 18 of the 20 Knowledge items improved significantly, suggesting that continuing education is needed for nurses to remain current with the evidence and that experienced nurses can gain many knowledge benefits when able to attend a concentrated course, such as the one in the current study. Because no previous studies about the certification course in KC exist, comparisons of the results are not possible. However, other studies of certification course effects support the finding that certification courses improve knowledge (Zulkowski, Ayello, & Wexler, 2010) . The study by Mahramus et al. (2014) showed significant change in nurse's knowledge about heart failure patients care from before a 3.5-hour continuing education lecture to 3 months after it. Chronister's study (2014) showed that one continuing education class (of unknown duration and content) increased nurses' knowledge about ST-segment monitoring.
In terms of skills confidence, use of the simulation skills laboratory increased skills confidence in five of the eight skill items, as has been noted in previous research about the effectiveness of simulation laboratories (Cooper, 2015) . In addition, our results are consistent with those of Higman et al. (2015) that showed lower skill confidence in nurses who did not have any skills-focused education compared with nurses who had skills-focused education. Stombaugh's and Judd's (2014) study also showed that skills confidence level increased in nursing students after completing an employment educational program that included skills demonstrations. The authors expected skills confidence to improve because use of simulation laboratories has been repeatedly shown to enhance confidence and competence in skills performance (Cooper, 2015; El Sayed Abusaad & Soliman Ebrahem, 2015) .
In this study, knowledge about the adequacy of KC practice in the participants' units did not change from pretest to posttest, although we expected the degree of agreement about the adequacy of KC practice to de- crease after learning about many varied applications of KC and maternal willingness and eagerness to participate in KC (Chen, Chang, Chang, & Mu, 2015) . One explanation could be that the multitudinous practice options were already being implemented, although current studies contradict this possibility (Hendricks-Munoz & Mayers, 2014; Higman et al., 2015; Penn, 2015) . Another explanation may be that the word adequacy held different meanings for the participants, a common foible of new questionnaires (Kazi & Khalid, 2012 No measure of practice change was included that should be considered for future study because con- The use of a newly developed tool.
l Posttest testing only 2.5 days after seeing the same questions before may have led to answers due to familiarity with the questions rather than enhanced knowledge. Further, segregating data according to years of experience (i.e., those with more than 2 years versus those with less than 2 years) was not conducted because neither group would be adequately powered for comparison and because Higman et al. (2015) showed that KC knowledge did not differ with length of time working in NICU nor percentage of time spent in direct care of infants. Nonetheless, the results represent the first data known to exist about the KC certification continuing education course.
CONCLUSION
KC is not well adopted in practice due to the lack of knowledge and skill confidence in nurses. Ongoing continuing education, even education that is as lengthy as the KC certification course, can create enhanced knowledge and skills confidence. Because KC science regularly changes (Penn, 2015) , continuing education for those who are already practicing KC and report being well informed about KC can still be of benefit to them. Because knowledge and skills confidence are the first requirements for practice, practice should increase. If practice does not, other barriers should be explored. Therefore, we highly recommend the KC certification program for all nurses who work in maternal and neonatal units. 
